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Open access under the ElConjugate reduction of ortho-substituted cinnamic esters by Stryker’s reagent to form copper enolates,
followed by intramolecular aldol-type cyclization, successfully generated indane and tetralin rings in
one pot efﬁciently. This tandem reaction is generally diastereoselective and provides good yields.
 2011 Elsevier Ltd. Open access under the Elsevier OA license.In the course of our investigation on the use of Stryker’s re-
agent in organic synthesis1 we came across the possibility of pre-
paring indanes and tetralins from simple cinnamic acid
derivatives.
The indane ring is present in a number of natural products and
drugs with biological activity, such as Indinavir—an HIV-protease
inhibitor,2 Aricept—used in the treatment of Alzheimer’s disease,3
the mutisiantol4 and (+)-indacrinone—drug against hypertension.5
The tetralin ketones are very valuable as starting material for thex: +55 16 3602 4838.
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sevier OA license.preparation of steroids, tinctures, compounds with biological activ-
ity similar to prostaglandins and tyrosines. Moreover, its structure
is present in a large number of natural products with cytotoxic
properties as juncusol6 (Fig. 1). Indanes and tetralins derivatives
have been attractive targets for several syntheses described in
the literature.7–9
Although there are methods already described to synthesize
indanes and tetralins,10 alternate novel methods are desirable
due to the considerable importance of these compounds.HO
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ing the indane and tetralin systems.
5372 D. C. Sass et al. / Tetrahedron Letters 52 (2011) 5371–5374Stryker’s reagent [Ph3PCuH]611,12 is very efﬁcient to make conju-
gate reductions of various a,b-unsaturated carbonyl derivatives.13
In the presence of additional suitably positioned electrophilic cen-
ters, this reagent can also promote, after the 1,4-reduction, a second
reaction consisting of an intramolecular addition.14–17
We have thus decided to investigate the possibility of synthe-
sizing indanes and tetralins from ortho-substituted cinnamic esters
as outlined in Scheme 1.
Starting materials 1–4 (Table 1) were prepared by procedures
described in the literature, with minor modiﬁcations and adapta-
tions.18–28 Due to differences in the methods, most products are
trans-cinnamic esters, but 3 is a cis-product. This is not relevant
for our investigation because the stereochemistry of the cinnamic
ester is lost in the ﬁrst step.
Each one of compounds 1–4 was treated with Stryker’s reagent
(0.5 mol of the reagent for each mol of the substrate) in toluene
solution at room temperature until disappearance of the starting
material and intermediate ester29 by TLC. The results are summa-
rized on Table 1.
These results, considered together with the control experiment
mentioned on note 29, suggest that the reduction of the conjugate
double bond is a faster process. The second step, intramolecular
addition, is slower and determines the time required for a com-
plete reaction. The global velocity of the reaction, thus, strongly de-
pends on the nature of the electrophilic group. Compound 4,
however, cannot be directly compared to the others because a
six-membered ring is formed only in this case.E: electrophilic center
n = 0 or 1
[(Ph3P)CuH]6
O
OMe
E
H
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Scheme 1. Outline of the i
Table 1
Tandem reactions of 1–4 at 25 C
SM Time (h)
CO2Me
CO2Me
1
20
CHO
CO2Me
2
1
COCH3
3
CO2Me
0.5
CO2Me
4
CN
0.25All products were obtained in good yields, although for starting
materials 2 and 3 two stereoisomers were formed in each case,
thus lowering the yield for each stereoisomer. We decided to verify
if the stereoselectivity could be improved by lowering the temper-
ature of reaction to 0 C. The results shown in Table 2, however, are
disappointing: the time for completing the reaction was clearly in-
creased, but no signiﬁcant difference in the isomers ratio could be
observed.
The structure of all products could be determined by usual NMR
techniques such as 1H NMR, 13C NMR, gCOSY, gHMQC, gHMBC and
J-resolved.
The relative stereochemistry of isomers 7a and 7b was deter-
mined by comparing the experimental 1H NMR spectroscopic data
with literature data.30 However, for isomers 6a and 6b, we did not
ﬁnd reliable data in the literature. First, we compared the experi-
mental vicinal coupling values between H1 and H2 with the corre-
sponding calculated values (GAUSSIAN program31). The result, shown
on Table 3, is acceptable but not unequivocal.
As NOESY experiments with these stereoisomers gave inconclu-
sive results, we prepared the corresponding methoxymethyl ethers
(9a and 9b) from a mixture of 6a and 6b (Scheme 2); the products
were separated and submitted to NOESY experiments.
Only stereoisomer 9b showed the NOE correlations depicted in
Figure 2, which conﬁrm the trans stereochemistry of the substitu-
ents in C1 and C2.
Each isomer (9a and 9b) was hydrolyzed to the corresponding
alcohol (6a and 6b, respectively), thus completing the unequivocaln = 0: Indane
n = 1: Tetralin
O
OMe
E
O
OMe
E( ) n ( ) n
nvestigated reactions.
Products and yields
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Figure 2. Key NOE correlations found in isomer 9b.
Table 2
Tandem reactions of 2–3 at 0 C
SM Time (h) Products and yields
2 5 6a + 6b
26% 48%
3 2.5 7a + 7b
12% 63%
9a
OCH2OCH3
CO2Me
9b
OCH2OCH3
CO2Me+6a 6b+
95 %
Scheme 2. Preparation of methoxymethyl ethers (ClMOM and DIPEA in CH2Cl2).
Table 3
Experimental and calculated J values (Hz) between H1 and H2 in isomers 6a and 6b
J Calculated J1,2 (Hz) Experimental J1,2 (Hz)
Isomer 6a 4.9 (cis) 4.6
Isomer 6b 7.3 (trans) 6.7
D. C. Sass et al. / Tetrahedron Letters 52 (2011) 5371–5374 5373determination of the relative stereochemistry of these
stereoisomers.
In conclusion we can say that the treatment of ortho-substi-
tuted cinnamic esters with Stryker’s reagent is a simple and efﬁ-
cient method for preparing indanes and tetralins appropriately
substituted for using as building blocks in the synthesis of several
natural products.
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